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5 = 0.94 

9839 reflections 

748 parameters 
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H-atom parameters constrained 
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Key indicators: single-crystal X-ray study; T = 193 K; mean ct(C-C) = 0.002 A; 
disorder in main residue; R factor = 0.041; wR factor = 0.121; data-to-parameter 
ratio = 13.2. 

The title compound, C32H32O6, crystallized with two indepen- 
dent molecules in the asymmetric unit. Each molecule has 
essentially the same feature of non-coplanar aromatic rings 
whereby the two 4-isopropoxybenzoyl groups are twisted in a 
perpendicular manner to the naphthalene ring and oriented in 
the same direction (sy«-orientation). The benzene rings of the 
aroyl groups make dihedral angles of 16.13 (7) and 25.31 (7)° 
in the two molecules. These benzene rings make dihedral 
angles of 88.38 (8) and 75.32 (7)° with the naphthalene ring 
system in one molecule, and 89.71 (7) and 82.11 (7)° in the 
other. In the crystal, molecules are linked via C— H- ■ O 
hydrogen bonds, forming a three-dimensional network. In one 
independent molecule, the 2-propyl groups of both isopropoxy 
groups are disordered over two positions with site occupancies 
of 0.512 (3) and 0.488 (3). 

Related literature 

For the synthesis of aroylated naphthalene compounds via 
electrophilic aromatic substitution of naphthalene derivatives, 
see: Okamoto & Yonezawa (2009); Okamoto et al (2011). For 
structures of closely related compounds, see: Hijikata et al. 
(2010); Sasagawa et al. (2011, 2012a,fo, 2013). 




Experimental 

Crystal data 

C 3 2H 32 06 Monoclinic, P2 1 /n 

M r = 512.58 a = 10.9988 (2) A 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D-A D-H-A 


C4-H4- ■ 07 1 


0.95 


2.44 


3.3240 (19) 155 


C38-H38- ■ 02" 


0.95 


2.52 


3.3888 (19) 152 


C62-H62- ■ 01 m 


1.00 


2.51 


3.238 (2) 129 


Symmetry codes: 


(i) -x+hy- 


2' Z < 2' 


(ii) -j + ly+l-z + l; (iii) 


x - 1, -y + I z - h 









Data collection: PROCESS-AUTO (Rigaku, 1998); cell refine- 
ment: PROCESS-AUTO: data reduction: PROCESS-AUTO; 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); 
molecular graphics: ORTEPIII (Burnett & Johnson, 1996); software 
used to prepare material for publication: SHELXL97. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SU2564). 
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{2,7-Dimethoxy-8-[4-(propan-2-yloxy)benzoyl]naphthalen-1-yl}[4-(propan-2-yl- 
oxy)phenyl] methanone 

Kosuke Sasagawa, Ryo Takeuchi, Taro Kusakabe, Noriyuki Yonezawa and Akiko Okamoto 
Comment 

In the course of our studies on selective electrophilic aromatic aroylation of the naphthalene ring core, 1,8-diaroyl- 
naphthalene compounds have proved to be formed regioselectively by the aid of a suitable acidic mediator (Okamoto & 
Yonezawa, 2009, Okamoto etal., 2011). Recently, we have reported the crystal structures of 1,8-diaroylated 2,7-dimeth- 
oxynaphthalene derivatives, such as {8-[4-(butoxy)benzoyl]-2,7-dimethoxynaphthalen-l-yl}[4-(butoxy)phenyl]- 
methanone [l,8-bis(4-butoxylbenzoyl)-2,7-dimethoxynaphthalene] (Sasagawa, Muto et al, 2011), [2,7-dimethoxy-8-(4- 
methoxybenzoyl)-naphthalen-l-yl](4-methoxyphenyl)-methanone chloroform mono solvate [l,8-bis(4-methoxy- 
benzoyl)-2,7-dimethoxynaphthalene] (Sasagawa, Sakamoto et al, 2013), [2,7-dimethoxy-8-(4-propylbenzoyl)- 
naphthalen- 1 -yl](4-propylphenyl)-methanone [ 1 ,8-bis(4-propylbenzoyl)-2,7-dimethoxynaphthalene] (Sasagawa, Hijikata 
et al. , 20 1 2a) and [2,7-dimethoxy-8- {4-(2-methylpropyl)benzoyl} -naphthalen-1 -yl] {4-(2-methylpropyl)phenyl} - 
methanone [l,8-bis(4-isobutylbenzoyl)-2,7-dimethoxynaphthalene] (Sasagawa, Hijikata et al, 2012ft). 

The aroyl groups in these compounds are almost perpendicularly attached to the naphthalene ring system and oriented 
in opposite directions (a«rt-orientation). Accordingly, to the best of our knowledge, most 1,8-diaroylnaphthalene 
derivatives have awrt'-oriented structures. Recently, we have also clarified the structure of another 1,8-diaroylnaphthalene 
derivative in which the two aroyl groups are situated in the same direction (.syw-orientation), that is, 2,7-dimethoxy-l,8- 
bis(4-phenoxybenzoyl)naphthalene (Hijikata et al, 2010). As a part of our ongoing studies on the molecular structures of 
these kinds of homologous molecules, the crystal structure of the title compound, a 1,8-diaroylated naphthalene bearing 
isopropoxy groups on the aroyl moieties, is reported on herein. 

The molecular structure of the title compound is displayed in Fig 1 . It crystallizes with two independent molecules, A 
and B, in the asymmetric unit. In both molecules, the two 4-isopropoxybenzoyl groups are situated in a yyw-orientation. 
The dihedral angles between the best planes of the two phenyl rings in molecules A and B are 16.13 (7) and 25.31 (7)°, 
respectively. The dihedral angles between the best planes of the 4-isopropoxyphenyl rings and the naphthalene ring 
system are 88.38 (8) and 75.32 (7)° in A, and 89.71 (7) and 82.11 (7)° in B. 

The torsion angles between the carbonyl groups and the naphthalene ring system in the molecules A and B [C10 — CI — 
Cll— 01 = 96.99 (17)° and C8— C9— C18— 02 = 105.84 (16)° for A; C42— C33— C43— 07 = 106.99 (17)° and C42— 
C41 — C50 — 08 = -67.82 (19)° for B] are larger than those between the carbonyl groups and the 4-isopropoxyphenyl 
rings [01— Cll— C12— C13 = 174.68 (14)° and 02— C18— C19— C20 = -178.60 (14)° for A; 07— C43— C44— C45 = 
157.34 (14)° and 08— C50— C51— C52 = 160.32 (14)° for B]. 

In the crystal, there are C — H— O interactions connecting the molecules so forming of a three-dimensional network 
(Table 1 and Fig. 2). 
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Experimental 



The title compound was prepared by Sn2 reaction of l,8-bis(4-hydroxybenzoyl)-2,7-dimethoxynaphthalene (1.0 mmol, 
428.5 mg), which was obtained via S N Ar reaction of l,8-bis(4-fluorobenzoyl)-2,7-dimethoxynaphthalene with sodium 
hydroxide, with 2-bromopropane (3.0 mmol, 369 mg) and potassium carbonate (2.8 mmol, 387 mg) in TVyV-dimethyl- 
formamide (DMF; 2.5 ml). After the reaction mixture was stirred at 333 K for 6 h, it was poured into water (30 ml) and 
the mixture was extracted with CHCI3 (15 ml x 3). The combined extracts were washed with brine. The organic layers 
thus obtained were dried over anhydrous MgS0 4 . The solvent was removed under reduced pressure to give cake (93% 
yield). The crude product was purified by recrystallization from methanol (isolated yield 44%; M.p. = 438.8-441.9 K). 
The isolated product was crystallized from methanol to give colourless plate-like crystals of the title compound, suitable 
for X-ray diffraction analysis. Spectroscopic data for the title compound is available in the archived CIF. 



In molecule A, the propyl moiety of both isopropoxy groups are disordered over two positions with site occupancies of 
0.512 (3) and 0.488 (3). Rigid bond restraints were applied to the t/ij values of the naphthalene ring (C27 — 05, C30 — 
C32 and C30 — C31') [3 restraints with the DELU command in SHELXL97]. Further restraints were used to generate 
similar Uij values for the atoms of the isopropoxy group (6 restraints with the SIMU command in SHELXL97). All H 
atoms were located in a difference Fourier map and were subsequently refined as riding atoms: C — H = 0.95 (aromatic), 
0.98 (methyl) and 1.00 (methyne) A with U is0 (H) = 1.5U eq (C) for methyl H atoms and = 1.2U eq (C) for other H atoms. 

Computing details 

Data collection: PROCESS-AUTO (Rigaku, 1998); cell refinement: PROCESS-AUTO (Rigaku, 1998); data reduction: 
PROCESS-AUTO (Rigaku, 1998); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: OR TEPHI (Burnett & Johnson, 1996); software used 
to prepare material for publication: SHELXL97 (Sheldrick, 2008). 



Figure 1 

A view of the molecular structure of the two independent molecules, A and B, of the title compound, with atom labelling. 
Displacement ellipsoids are drawn at the 50% probability level. 



Refinement 




Molecule A 



Molecule B 
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Figure 2 

A view along the b axis of the crystal packing title compound, showing the C — H-0 hydrogen bonds as dashed lines 
[black molecule A; red molecule B; see Table 1 for details; H atoms not involved in these interactions have been omitted 
for clarity]. 

{2,7-Dimethoxy-8-[4-(propan-2-yloxy)benzoyl]naphthalen-1-yl}[4-(propan-2-yloxy)phenyl]methanone 



Crystal data 

C32H32O6 
M r = 512.58 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 10.9988 (2) A 
6 = 25.8702 (5) A 
c= 19.2062 (4) A 
P= 100.338 (1)° 
V= 5376.27 (17) A 3 
Z=8 



F(000) = 2176 

D x = 1.267 MgnT 3 

Cu Ka radiation, X = 1.54187 A 

Cell parameters from 83451 reflections 

6 = 3.4-68.2° 

H = 0.70 mm" 1 

T= 193 K 

Plate, colourless 

0.40 x 0.30 x 0.20 mm 
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Data collection 



Rigaku R-AXIS RAPID 



98899 measured reflections 
9839 independent reflections 
8263 reflections with / > 2a(I) 
R mt = 0.027 

#max = 68.2°, 8 min = 3.4° 




/z = -13— >13 
/fc = -31-»31 
/ = -23^23 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[a 2 (F 2 ) + (0.0715P) 2 + 1.6612P] 

where P = (F 0 2 + 2F 2 )/3 
(A/a) max = 0.001 
A/w = 0.27 e A" 3 
Ap mm = -0.22 e A~ 3 

Extinction correction: SHELXL97 (Sheldrick, 

2008), Fc*=kFc[l+0.001xFc 2 l 3 /sin(2<9)]- 1/4 
Extinction coefficient: 0.00071 (6) 



map 

Special details 

Experimental. Spectroscopic data for the title compound: 

»H NMR 5 (300 MHz, CDCl 3 );0.74(12fl, s), 3.71(6//, s), 4.59(2//, m), 6.76(4//, br), 7.19(2//, d, J= 9.3 Hz), 7.63(4//, 
br), 7.92(2//, d,/= 9.3 Hz)p.p.m.. 13 C NMR (5 (100 MHz, CDC1 3 ); 21.80, 30.70, 56.23,69.56, 111.00, 114.20, 121.54, 
125.24, 129.28, 131.32, 131.58, 155.71, 161.46, 194.86 p.p.m.. IR (KBr, cm 1 ); 1663(Ar, naphthalene), 1598(C=0), 
1510(Ar, naphthalene). HRMS (m/z); [M+ H] + Calcd for C 3 2H 33 0 6 , 513.2285; found, 513.2285 
Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are 
estimated from the variances of the (full) variance-covariance matrix. The cell esds are taken into account in the 
estimation of distances, angles and torsion angles 

Refinement. Refinement of F 1 against ALL reflections. The weighted /^-factor wR and goodness of fit S are based on F 2 , 
conventional /^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > 2a{F 2 ) is 
used only for calculating /?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, /^-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



x 



y 



z 



Ui */U 



Occ. (<1) 



01 
02 
03 
04 
05 
06 
CI 
C2 
C3 
C4 
C5 



0.60693 (10) 
0.48829 (10) 
0.86555 (11) 
0.54422(11) 
0.90620 (12) 
0.74253 (11) 
0.76067 (13) 
0.84952 (14) 
0.91844(15) 
0.89840 (15) 
0.81015(14) 



0.72303 (4) 
0.74405 (4) 
0.68059 (5) 
0.70364 (4) 
0.92918 (5) 
0.93487 (4) 
0.68814 (5) 
0.66254 (6) 
0.62125 (6) 
0.60671 (6) 
0.63187 (5) 



0.36326 (6) 
0.21488 (6) 
0.42031 (6) 
0.06137 (5) 
0.32676(12) 
0.08944 (7) 
0.30413 (7) 
0.35207 (8) 
0.33124 (9) 
0.26233 (9) 
0.21088 (8) 



0.0497 (4) 
0.0467 (4) 
0.0554 (4) 
0.0512(4) 
0.0954 (7) 
0.0544 (4) 
0.0361 (4) 
0.0425 (5) 
0.0483 (5) 
0.0475 (5) 
0.0408 (5) 
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A 1 £L 1 1 O 

0.16112 (6) 


A AC1A / A\ 

0.0510 (4) 




<J9 


0.45137 (14) 


1 A yl £L A H SC\ 

1.04647 (5) 


A /I O £01 { £\ 

0.43687 (6) 


A AT 1 O /C\ 

0.0718 (5) 




A1 A 

U10 


A 1 1 /i/^C /1 OA 

0.11665 (12) 


1.04293 (5) 


0.0 /925 (6) 


A f\£f\A ( A\ 

0.0604 (4) 




Ull 


A O AAA 1 / 1 A\ 
0.20901 (10) 


A O AA/1 O //I \ 

0.80048 (4) 


0.35548 (6) 


A A A /CA /O \ 

0.0469 (3) 




(J12 


A ACCT/1 /1A\ 

0.05574 (10) 


A O 1 A A 1 / /I \ 

0.81001 (4) 


A (\0 £ £ C f £2\ 

0.08665 (6) 


A A A £"} S") \ 

0.0463 (3) 




L33 


a nmn /1 a\ 

0.33939 (14) 


1.04269 (5) 


A O O O A A ZO \ 

0.32204 (8) 


A AO OT / A \ 

0.0387 (4) 




C34 


A 1 coin /I Tv 

0.358 /9 (1 /) 


1.06694 (6) 


A 1 QH'"* A ZO\ 

0.38 /24 (8) 


A ACAO /C\ 

0.0502 (5) 




PIT 

C35 


A O O A HH { 1 A\ 

0.284 / / (19) 


1 1 AOCO / £\ 

1.10852 (6) 


A A A 1 TO /A\ 

0.401 /8 (9) 


A ACTC 

0.05 /5 (6) 




C36 


0.19387 (17) 


1.12627 (6) 


A OCAAA / A\ 

0.35009 (9) 


A AC 1 1 ( £\ 

0.0511 (6) 




C37 


0.17281 (14) 


1 1 f\A AH / C\ 

1.10447 (5) 


A TOI TA ZO\ 

0.28170 (8) 


A AjllA { A\ 

0.0412 (4) 




C38 


0.081U8 (15) 


1.12542 (o) 


A A A /A\ 

0.22844 (9) 


0.04/2 (5) 




C39 


0.05962 (15) 


1.10602 (6) 


0.16186 (9) 


0.0495 (5) 




C40 


0.13021 (15) 


1.06377 (6) 


0.14563 (8) 


0.0439 (5) 




C41 


0.22066 (13) 


1.04114(5) 


0.19615(8) 


0.0368 (4) 




C42 


0.24586 (13) 


1.06143 (5) 


0.26639 (7) 


0.0355 (4) 




C43 


0.41773 (13) 


0.99499 (5) 


0.31764 (7) 


0.0374 (4) 
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/"< A A 

L44 


0.-35907 (12) 


A A A A AC /C\ 

0.94405 (5) 


0.32422 (7) 


A AO O *7 { A \ 

0.0337 (4) 




L45 


A OCOjCA /1 1\ 

0.25260 (13) 


A AO O^O /f \ 

0.93868 (5) 


A O C O C O / "7 \ 

0.35358 (7) 


A AO H £ / A \ 

0.0376 (4) 




L46 


0.20605 (13) 


A OAA") A 

0.89039 (6) 


A O O A ~7 /0\ 

0.36397 (8) 


A A A A 1 ( C\ 

0.0401 (5) 




L47 


0.26250 (13) 


0.84606 (5) 


A Td')T7 ZO\ 

0.34327 (8) 


0.0379 (4) 




L48 


a o cnon /1 t\ 

0.36787 (13) 


A O C 1 AO /C\ 

0.85103 (5) 


0.31252 (8) 


A AO A 1 / A \ 

0.0391 (4) 




/"< A A 

L49 


0.41534 (13) 


A OAACO /C\ 

0.89952 (5) 


A O A yl yl A /"7\ 

0.30440 (7) 


A AO /^C { A \ 

0.0365 (4) 




L50 


a 'indie /n\ 

0.29425 (13) 


a nnonz: /r\ 

0.99896 (5) 


0.16853 (7) 


A A")"7A / A\ 

0.0379 (4) 




C51 


A T) 1 £ A /1 1\ 

0.23169 (13) 


A A A A 1 1 /C\ 

0.94911 (5) 


A W AH A £L /*7\ 

0.14746 (7) 


A AO CH { A \ 

0.0357 (4) 




C52 


A 1 OT7/1 /1 0\ 

0.12 / /4 (13) 


0.932 /2 (6) 


A 1 TO jCO /'7\ 

0.1 /3o3 ( /) 


A AO OH i A \ 

0.0386 (4) 




C53 


A AT> /I £L /1 /1\ 

0.07346 (14) 


A OO C O A { C\ 

0.88584 (6) 


A 1 C O yl A /0\ 

0.15349 (8) 


A A A 1 O ( C\ 

0.0413 (5) 




r • r a 

L54 


A 1 1 O O A / 1 \ 

0.11889 (13) 


f\ O Z A t- A /C\ 

0.85469 (5) 


A 1 A A £H f~l\ 

0.10467 (7) 


A AO OO ( A \ 

0.0382 (4) 




C55 


(\ 111 A A / 1 A\ 

0.22100 (14) 


A OH 1 A/1 

0.8/104 (6) 


a nnn 1 a /o\ 
0.0 / /10 (8) 


A A/1 1 A /C\ 

0.0419 (5) 




C • c/T 
C56 


0.2/60 / (13) 


0.91 /49 (0) 


0.09950 (8) 


A A/I A/1 f Z.\ 

0.0404 (5) 




C57 


A A OAA /">\ 

0.4899 (3) 


1 ATOOO /A\ 

1.07333 (9) 


A CAAz^A (\ 1\ 

0.50069 (11) 


A AOTO / A \ 

0.0873 (9) 




/"CO 

L58 


A AC 1 c\c /1 n\ 

0.05196 (17) 


1.07207 (7) 


A AO 1 /1A /n\ 

0.02149 (9) 


A ACO A ( £\ 

0.0539 (6) 




L59 


A O yl A 1 / 1 jC\ 

0.24601 (16) 


0.75272 (6) 


A O O /I 1 /I / A\ 

0.32414 (9) 


A A/ITO /C\ 

0.0478 (5) 




L60 


A 1 A A 1 C / 1 A\ 

0.19015 (19) 


a n 1 a a 1 /a\ 

0.71001 (7) 


A 0^100 / 1 1\ 

0.36188 (12) 


A A/^CO {H\ 

0.0653 (7) 




C61 


A 1 r\o A 1 / 1 o\ 

0.19847 (18) 


0.75223 (7) 


A 1/|f OH /1A\ 

0.24587 (10) 


A ACAO / f \ 

0.0592 (6) 




C62 


A AO/'OI /1 /"i 

0.08681 (16) 


0.77827 (6) 


A A O A O O /A\ 

0.02938 (9) 


A A C 1 A / f\ 

0.0510 (6) 




/" /" O 

L63 


A OA1 O ZO\ 

0.2018 (2) 


0.74668 (7) 


A AC O /I O /n\ 

0.05348 (12) 


a A/ro 1 sn\ 

0.0681 (7) 




L64 


A A^> C ^> 

-0.0252 (2) 


A *7 /I yl C O /A\ 

0.74458 (9) 


0.00674 (12) 


A A "7 "7 O ZO\ 

0.0778 (8) 




T TO 

H3 


A fY"7 O 1 A 

0.97810 


A /"AO OA 

0.60380 


A O f C A A 

0.36500 


A AC OA* 

0.0580* 




TT1 /- 

H16 


0.69790 


A A A A A A 

0.90440 


A O "70 1 A 

0.37210 


A A f O A sfc 

0.0630* 




TT1 T 

H17 


A ^ 1 O A A 

0.61840 


A O 1 CA 

0.82150 


0.37670 


A AC OA* 

0.0520* 




t n a 
Hi I) 


A *7zT C f A 

0.76550 


A 7^01 A 

0.76830 


A 1 1 TAA 

0.11700 


A A A £ Ask 

0.0460* 




H21 


A O O /I A A 

0.82490 


A O A f~ O A 

0.84680 


A AT/'AA 

0.07600 


A A A A A sfc 

0.0490* 




T TO 1 

H23 


0.55210 


A A 1 A 1 A 

0.91910 


0.15570 


A A A A A* 

0.0490* 




t n -i 


A A O £L AA 

0.48690 


A O O A O A 

0.83920 


A 1 A 1 AA 

0.19100 


A A A C A* 

0.0450* 




T C A 

H25A 


1 A d 1 AA 

1.04100 


0.66250 


0.45350 


0.0680* 




H25B 


A A A C O A 

0.94580 


A £. O, O 1 A 

0.62320 


0.47920 


A A f~ OA sfc 

0.0680* 




H25C 


A n/"ATA 

0.96920 


a no O A 

0.67880 


0.51560 


A A/'OA* 

0.0680* 




Hz 6 A 


A CA1 CA 

0.50150 


0.65350 


A A 1 £Hf\ 

-0.01670 


A AOOAsfc 

0.0820* 




H26B 


A C- A 1 zTA 

0.60160 


0.69570 


A AO A "7 A 

0.02970 


A AOOAsfc 

0.0820* 




T to / r ' 

H26C 


A A C A 1 A 

0.45910 


0.71150 


-0.03760 


A AOOAsfc 

0.0820* 




H27 


A "7 "7 /l r" A 

0.77450 


A HOT/'A 

0.98260 


A O C 1 1A 

0.35170 


A AAAAsfc 

0.0990* 


0.512 (3) 


t n O A 

tilts A 


A AC OI A 

0.95810 


0.96780 


A /I "7 yl C A 

0.47450 


A 1 T7Asfc 

0.1770* 


A C 1 O /O A 

0.512 (3) 


T ti on 
H28B 


A OT)1 A 

0.83310 


A AO A "7 A 

0.93470 


A /I 1 A A 

0.46100 


A 1 T7Asfc 

0.1770* 


A C 1 O /O \ 

0.512 (3) 


H28C 


A on/"A 

0.82760 


A A A/" 1 A 

0.99610 


A /I "7 A A A 

0.47000 


A 1 T7 A sfc 

0.1770* 


0.512 (3) 


H29A 


A AAA1A 

0.90920 


1.05160 


A O /" TOA 

0.36780 


A 1 A A Ask 

0.1440* 


0.512 (3) 


t n nn 

H29B 


A A A ti AA 

0.94600 


1 A 1 O C A 

1.01850 


A O A /I O A 

0.30430 


A 1 /I /I A* 

0.1440* 


A C 1 O /O \ 

0.512 (3) 


t ti a/" 1 

H29L 


1.02750 


1 A 1 /I £A 

1.01460 


0.38200 


A 1 /I /I A* 

0.1440* 


0.512 (3) 


H30 


A /T) 1 A 

0.67310 


A A OA O A 

0.98980 


0.15130 


A A O 1 A sfc 

0.0810* 


0.512 (3) 


T TO 1 A 

H31A 


A O yl nA 

0.84770 


1 A 1 O /"A 

1.01860 


A AO AO A 

0.08930 


A 1 C O Asfc 

0.1580* 


A C 1 O /O \ 

0.512 (3) 


H31B 


0.73550 


1.05770 


0.09140 


0.1580* 


0.512 (3) 


H31C 


0.73790 


1.02320 


0.02250 


0.1580* 


0.512(3) 


H32A 


0.53160 


1.02080 


0.03580 


0.0950* 


0.512 (3) 


H32B 


0.51640 


0.95930 


0.03690 


0.0950* 


0.512(3) 


H32C 


0.60610 


0.98520 


-0.01020 


0.0950* 


0.512(3) 


H4 


0.94490 


0.57890 


0.24820 


0.0570* 
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T T £ 

H6 


A O A 1 O A 

U. 84180 


A COOCA 

0.58850 


A 1 O jCT A 

0.12670 


A ACTA* 

0.0570* 




H7 


A /"A /I 1 A 

0.69430 


0.62610 


A A /I 1 1 A 

0.04110 


A AC O Ask 

0.0580* 




TT1 1 

H13 


A OA/TA 

0.89650 


A T /T /If A 

0.76450 


A O OTO A 

0.28780 


A A A TAsk 

0.0470* 




TT1 A 

H14 


A AO A /I A 

0.98040 


A O A C AC\ 

0.84640 


A O OTO A 

0.28720 


A AC C A* 

0.0550* 




T [IT 

H27 


A 7f O O A 

0.75880 


A ATjCCA 

0.97650 


A O 1 OOA 

0.31820 


A AT 1 A* 

0.0710* 


A AOO /O \ 

0.488 (3) 


H28D 


A O /" C 1A 

0.86570 


A A C O O A 

0.95220 


A /IOC A A 

0.43500 


A 1 O A A sk 

0.1290* 


A AOO /O \ 

0.488 (3) 


H28E 


A O A /I A 

0.86040 


1 A 1 O A A 

1.01390 


A A O O f A 

0.42860 


A 1 O AAsfc 

0.1290* 


A AOO /O \ 

0.488 (3) 


H28F 


A AO/IOA 

0.98480 


A A O O 1 A 

0.98370 


A /I O 1 A A 

0.42190 


A 1 O A A sfc 

0.1290* 


A AOO /O \ 

0.488 (3) 


H29D 


A A AT A A 

0.99740 


1.01510 


A O AO OA 

0.30320 


A 1 AAAsfc 

0.1090* 


A AOO /O \ 

0.488 (3) 


H29E 


A OOl A A 

0.88290 


1.05250 


A O AT 1 A 

0.30710 


A 1 AAA sfc 

0.1090* 


A AOO /O \ 

0.488 (3) 


H29F 


A OTOIA 

0.87820 


1 A 1 O AA 

1.01390 


A O A 1 /'A 

0.24160 


A 1 AAAsfc 

0.1090* 


A AOO /O \ 

0.488 (3) 


H30' 


0.60150 


A HOA/'A 

0.98960 


A AOO/"A 

0.08860 


A A O 1 A sfc 

0.0810* 


A AOO /O \ 

0.488 (3) 


H31D 


A O /I *7 A A 

0.84700 


A AOO C A 

0.98350 


A 1 AT A A 

0.19790 


A 1 O A Ask 

0.1240* 


A AOO /O \ 

0.488 (3) 


H31E 


A HTl 1 A 

0.72210 


A A/' 1 C A 

0.96150 


A O 1 O /I A 

0.21840 


A 1 O A Ask 

0.1240* 


A AOO /O \ 

0.488 (3) 


H31F 


A TlflOA 

0.73980 


1 AO O /I A 

1.02240 


A O 1 AAA 

0.21000 


A 1 O A A sk 

0.1240* 


A AOO /O \ 

0.488 (3) 


H32D 


A TAO /'A 

0.79360 


1.01570 


A AO O O A 

0.03320 


A AAOAsfc 

0.0920* 


A /I O O /O \ 

0.488 (3) 


H32F 


A O C O/T A 

0.85860 


1 AOO/CA 

1.02260 


A 1 1 /I 1 A 

0.11410 


A AAOAsfc 

0.0920* 


A AOO /O \ 

0.488 (3) 


H32F 


0.74320 


1 AC O 1 A 

1.05810 


A AO 1 /"A 

0.08160 


A AAO A sfc 

0.0920* 


A AOO /O \ 

0.488 (3) 


H35 


A 1AOT A 

0.29830 


1 1 O /I AA 

1.12400 


A /I /I T /I A 

0.44740 


A A/^ AAsfc 

0.0690* 




T TO H 

H36 


0.14320 


1 1 C A AA 

1.15400 


A O jC AO A 

0.36020 


A A C 1 Ask 

0.0610* 




T TO O 

H38 


n ao o ^ n 

0.03320 


1.15380 


0.23950 


A ACTAsfc 

0.0570* 




T TO A 

H39 


A AA11 A 

-0.00230 


1 1 O AHA 

1.12070 


A 1 O /"/"A 

0.12660 


A A C AAsfc 

0.0590* 




H45 


A 11 1 OA 

0.21180 


A A O /" A 

0.96860 


0.36650 


A A A C A sfc 

0.0450* 




T T A £. 

H46 


A 1 1 f AA 

0.13500 


a oon A 

0.88730 


A O O C yl A 

0.38540 


A A A O Asfc 

0.0480* 




H48 


0.40640 


0.82130 


A *">m A A 

0.29740 


A A A "7A* 

0.0470* 




T T A A 

H49 


A yl O O A A 

0.48840 


A AAO/"A 

0.90260 


A O O /I O A 

0.28480 


A A A A A sfc 

0.0440* 




H52 


A A A A 1 A 

0.09410 


A A C A 1 A 

0.95410 


A O A C /" A 

0.20560 


A A A f~ A sfc 

0.0460* 




T TCI 

H53 


A AA /I C A 

0.00450 


A on /i /"A 

0.87460 


A 1 TO AA 

0.17300 


A A C AA* 

0.0500* 




H55 


0.25210 


A O C AC A 

0.85050 


A A /I *5 1 A 

0.04320 


A A C A A sk 

0.0500* 




H56 


A T dOI A 

0.34810 


A AO O 1 A 

0.92810 


A AO 1 f I \ 

0.08160 


A A A O Asfc 

0.0480* 




H57A 


A C S~ A O A 

0.56480 


1 A C TO A 

1.05720 


A COTAA 

0.52700 


A 1 A C Asfc 

0.1050* 




H57B 


0.42430 


1 ATI 1 A 

1.07210 


A CO A 1 A 

0.52910 


A 1 ACAsfc 

0.1050* 




H57C 


A CAT) A 

0.50730 


1 1 A A /I A 

1.10940 


A A A A A A 

0.49040 


A 1 ACAsfc 

0.1050* 




H58A 


A AOIOA 

0.08780 


1.10680 


A AOO A A 

0.02200 


A A £. C A sfc 

0.0650* 




H58B 


A AO CO A 

-0.03530 


1 AT /(HA 

1.07470 


A AO C T A 

0.02570 


A A £. C A sfc 

0.0650* 




H58C 


A AC O O A 

0.05880 


1 AC /I OA 

1.05480 


A AO O 1 A 

-0.02310 


A A/' C Asfc 

0.0650* 




H59 


a noi A 

0.33810 


f\ H A C\C A 

0.74960 


0.33360 


A ACTAsfc 

0.0570* 




H60A 


A 1 A AO A 

0.10030 


A T 1 A A (\ 

0.71440 


0.35460 


A ATOAsfc 

0.0780* 




H60B 


A H/ITA 

0.22430 


A HI 1 /I A 

0.71140 


A A 1 O £ A 

0.41260 


A AT O A sk 

0.0780* 




H60C 


0.20970 


A f T £ C A 

0.67650 


A O A O AA 

0.34290 


A ATOAsk 

0.0780* 




T Tzl 1 A 

H61A 


A O O O /"A 

0.23360 


A TO 1 C A 

0.78150 


A O O O O A 

0.22380 


A AT 1 Ask 

0.0710* 




H61B 


A 1 A Ol A 

0.10820 


A T C C A A 

0.75500 


A OOTAA 

0.23700 


A AT 1 Asfc 

0.0710* 




H61C 


A HO /"A 

0.22260 


A T 1 AO A 

0.71980 


A O O C T A 

0.22570 


A AT 1 Ask 

0.0710* 




H62 


0.09910 


0.80100 


-0.01090 


0.0610* 




H63A 


0.22290 


0.72770 


0.01310 


0.0820* 




H63B 


0.18700 


0.72210 


0.08990 


0.0820* 




H63C 


0.27020 


0.76970 


0.07310 


0.0820* 




H64A 


-0.01170 


0.72220 


-0.03230 


0.0930* 




H64B 


-0.09780 


0.76640 


-0.00890 


0.0930* 
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H64C 


-0.03900 


0.72320 




0.04670 


0.0930* 




Atomic displacement parameters (A 2 ) 






U 22 


U 33 


U 12 


U 13 


U 23 


01 


0.0479 (6) 


0.0540 (7) 


0.0511 (6) 


-0.0050 (5) 


0.0194 (5) 


-0.0014 (5) 


02 


0.0460 (6) 


0.0422 (6) 


0.0571 (7) 


0.0044 (5) 


0.0237 (5) 


0.0090 (5) 


03 


0.0588 (7) 


0.0622 (7) 


0.0397 (6) 


0.0104 (6) 


-0.0059 (5) 


0.0021 (5) 


04 


0.0594 (7) 


0.0569 (7) 


0.0343 (5) 


0.0094 (5) 


0.0006 (5) 


-0.0043 (5) 


05 


0.0495 (8) 


0.0346 (6) 


0.2053 (19) 


0.0011 (5) 


0.0312(10) 


-0.0029 (9) 


06 


0.0569 (7) 


0.0397 (6) 


0.0732 (8) 


0.0000 (5) 


0.0297 (6) 


0.0121 (5) 


CI 


0.0353 (7) 


0.0328 (7) 


0.0395 (7) 


-0.0020 (6) 


0.0049 (6) 


0.0029 (6) 


C2 


0.0430 (8) 


0.0401 (8) 


0.0430 (8) 


-0.0006 (6) 


0.0039 (7) 


0.0040 (6) 


C3 


0.0433 (9) 


0.0426 (8) 


0.0565 (10) 


0.0061 (7) 


0.0020 (7) 


0.0092 (7) 


C4 


0.0451 (9) 


0.0353 (8) 


0.0623 (10) 


0.0073 (6) 


0.0102 (7) 


0.0020 (7) 


C5 


0.0420 (8) 


0.0318 (7) 


0.0496 (9) 


0.0004 (6) 


0.0109 (7) 


-0.0001 (6) 


C6 


0.0532 (10) 
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L27 — Lzo — H28B 


1 1 A AA 

110.00 


/"• /_ l pf a TTCA 

Co 1 — C5 9 — H5 9 


1 1 A AA 

110.00 


Tfoo A p o q TTIOP 

H28A — C28 — H28C 


109.00 


pf p\ P PA TTPH A 

C59 — C60 — H60A 


109.00 


TTion poo noop 

H28B — C28 — H28C 


1 AA AA 

109.00 


/"<CA p ' / /\ TT/"An 

C59 — C60 — H60B 


1 AA AA 

109.00 


H28D— C28'— H28F 


109.00 


C59— C60 — H60C 


109.00 


H28E— C28'— H28F 


110.00 


H60A— C60— H60B 


110.00 


C27'— C28'— H28D 


109.00 


H60A— C60— H60C 


109.00 


C27'— C28'— H28E 


109.00 


H60B— C60— H60C 


109.00 


C27'— C28'— H28F 


110.00 


C59— C61— H61A 


109.00 


H28D— C28'— H28E 


109.00 


C59— C61— H61B 


109.00 
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H29A— C29— H29B 110.00 

H29A— C29— H29C 109.00 

C27— C29— H29C 110.00 

C27— C29— H29A 109.00 

C27— C29— H29B 110.00 

H29B— C29— H29C 109.00 

C27'— C29'— H29D 110.00 

C27'— C29'— H29E 110.00 

H29D— C29'— H29F 110.00 

H29E— C29'— H29F 109.00 

H29D— C29'— H29E 109.00 

C27'— C29'— H29F 109.00 

C32— C30— H30 117.00 

C31— C30— H30 117.00 

06— C30— H30 117.00 

C31'— C30— H30' 119.00 

C32'— C30— H30' 119.00 

06— C30— H30' 119.00 

C30— C31— H31A 109.00 

H31B— C31— H31C 109.00 



C59— C61— H61C 109.00 

H61A— C61— H61B 110.00 

H61A— C61— H61C 110.00 

H61B— C61— H61C 109.00 

012— C62— H62 110.00 

C63— C62— H62 110.00 

C64— C62— H62 109.00 

C62— C63— H63A 109.00 

C62— C63— H63B 109.00 

C62— C63— H63C 109.00 

H63A— C63— H63B 109.00 

H63A— C63— H63C 110.00 

H63B— C63— H63C 110.00 

C62— C64— H64A 1 1 0.00 

C62— C64— H64B 1 1 0.00 

C62— C64— H64C 109.00 

H64A— C64— H64B 109.00 

H64A— C64— H64C 109.00 

H64B— C64— H64C 109.00 



C25— 03— C2— CI 
C25— 03— C2— C3 
C26— 04— C8— C7 
C26— 04— C8— C9 
C27— 05— CI 5— C14 
C27— 05— CI 5— C16 
CI 5— 05— C27— C28 
CI 5— 05— C27— C29 
C30— 06— C22— C21 
C30— 06— C22— C23 
C22— 06— C30— C31 
C22— 06— C30— C32 
C57— 09— C34— C33 
C57— 09— C34— C35 
C58— O10— C40— C39 
C58— O10— C40— C41 
C59— Oil— C47— C48 
C47— Oil— C59— C60 
C59— Oil— C47— C46 
C47— Oil— C59— C61 
C62— 012— C54— C53 
C62— 012— C54— C55 
C54— 012— C62— C64 
C54— 012— C62— C63 
C10— CI— C2— C3 
Cll— CI— C2— 03 
CIO— CI— C2— 03 
C2— CI— CIO— C9 



-174.05 (14) 
5.4(2) 
-4.6 (2) 
175.17(15) 
-164.8 (4) 
15.1 (5) 
58.1 (7) 
-179.0 (4) 
-175.94 (16) 
4.3 (2) 
178.7 (7) 
-85.8 (2) 
170.37 (18) 
-12.0(3) 
15.6(2) 
-163.06 (14) 
-11.9(2) 
167.64 (14) 
168.50 (13) 
-71.65 (18) 
172.24 (13) 
-6.4 (2) 
-160.28 (14) 
78.51 (17) 
-1.5 (2) 
-0.13 (19) 
178.01 (13) 
-178.23 (14) 



C9— CI 8— CI 9— C24 
C9— CI 8— CI 9— C20 
CI 8— CI 9— C20— C21 
C24— CI 9— C20— C21 
CI 8— CI 9— C24— C23 
C20— CI 9— C24— C23 
CI 9— C20— C21— C22 
C20— C21— C22— C23 
C20— C21— C22— 06 
C21— C22— C23— C24 
06— C22— C23— C24 
C22— C23— C24— C19 
C42— C33— C34— 09 
C42— C33— C34— C35 
C43— C33— C34— 09 
C43— C33— C34— C35 
C34— C33— C42— C37 
C34— C33— C42— C41 
C43— C33— C42— C37 
C43— C33— C42— C41 
C34— C33— C43— 07 
C34— C33— C43— C44 
C42— C33— C43— 07 
C42— C33— C43— C44 
09— C34— C35— C36 
C33— C34— C35— C36 
C34— C35— C36— C37 
C35— C36— C37— C38 



-177.82 (12) 
1.06(19) 
-179.08 (14) 
-0.2 (2) 
177.24 (13) 
-1.7 (2) 
2.1 (2) 
-2.2 (2) 
177.99 (14) 
0.4 (2) 
-179.85 (14) 
1.6(2) 

-179.32 (14) 
3.0 (2) 
4.1(2) 
-173.55 (15) 
-1.7 (2) 
177.20(15) 
174.46 (13) 
-6.6 (2) 
-76.67 (18) 
99.37 (16) 
106.99 (17) 
-76.98 (18) 
-179.22(17) 
-1.7(3) 
-0.9 (3) 
-177.19(16) 
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pi i p i p i i\ p c 

Cll — C 1 — C 1 (J — C5 


1 "7 A AT /I 1\ 

179.07 (13) 


pif p 0 /" PTT p /I ^) 

C35 — C36 — C37 — C42 


2.1 (2) 


pi i pi pin pa 

C 1 1 — C 1 — C 1 0 — C9 


A O /1\ 

-0.3 (2) 


p O /" p *7 poo pin 

C36 — C37 — C38 — C39 


1 TO AO / 1 /T\ 

178.93 (16) 


p ~) pi pil Pil 

C2 — CI — Cll — (Jl 


O A AT / 1 T\ 

-84.97 (17) 


Pyii r~"")o nn 

C42 — C37 — C38 — C39 


A O ZO\ 

-0.3 (2) 


po pi pi i pn 

C2 — C 1 — C 1 1 — C 1 2 


ao 'i tz i 1 c\ 

92.26 (15) 


C36 — C37 — C42 — C33 


A T 

-0.7 (2) 


pi i pi pi po 
Cll — C 1 — C2 — C3 


1 *7A ^O /1 A \ 

-179.63 (14) 


p O /" p *7 p /)i P /I 1 

C36 — C37 — C42 — C41 


1 TA T /I / 1 /I \ 

-179.74 (14) 


po pi pin pc 

C2 — C 1 — C 1 0 — C5 


1.1 (2) 


p -> O PTT p /I ^) POO 

C38 — C37 — C42 — C33 


no Ci / 1 yi \ 

178.52 (14) 


pi A pi P11 P11 

CIO — LI — Cll — Clz 


oc to /1 t\ 

-85.78 (17) 


C38 — C37 — C42 — C41 


A C 

-0.5 (2) 


pi A pi pil p. 1 

CIO — CI — Cll — (Jl 


96.99 (17) 


POT POO PTH p /I pi 

C 3 7 — C3 8 — C 3 9 — C40 


A O 

0.3 (2) 


pil p o PO p J 

U3 — Cz — C3 — C4 


1 *70 CI / 1 C\ 

— 1 /8.53 (1 D) 


poo p O A p /I A p, 1 A 

C3 8 — C3 9 — C40 — U 1 0 


1 TO AT /1 CA 
— 1 /8.0 / (15) 


p i p -> po p /i 
C 1 — C2 — C3 — C4 


A A 

0.9 (2) 


POO POA p /I (\ pi/i i 

C38 — C39 — C40 — C41 


A C 

0.5 (2) 


C2 — C3 — C4 — C5 


A A /1\ 

0.0 (2) 


{ \ i a p^a ni i /i "i 

O10 — C40 — C41 — C42 


1 TT O O / 1 O \ 

177.33 (13) 


p O p A PC P /_ 

C3 — C4 — C5 — Co 


1 "7 a an / 1 c\ 

179.77 (15) 


O10 — C40 — C41 — C50 


3.2 (2) 


p*5 p/i pc riA 
C3 — C4 C5 — C 1 U 


-0.3 (2) 


C3 9 — C4U — C4 1 — C42 


-1.4 (2) 


p 1 f\ pc p/c r^n 

CIO — C5 — Co — C7 


-1.6 (2) 


C39 — C40 — C41 — C50 


1TC CA /1 /l\ 

-175.50 (14) 


P /I P C P 1 A P 1 

C4 — C5 — C 1 0 — C 1 


-0.3 (2) 


P /I A P >1 1 P A 1 P O O 

C40 — C41 — C42 — C33 


1 TT /"O / 1 vl \ 

-177.63 (14) 


p /J PC p /_ p -7 

C4 — C5 — Co — C7 


1 TO / 1 /1\ 

178.35 (16) 


p j p> P/11 p /] o PO*7 

C40 — C41 — C42 — C37 


1.3 (2) 


a pc pin pa 

C4 — c j — c 1 0 — cy 


1 ta 1/1 / 1 /i s. 
1 /9.14 (14) 


pen p /i i p /i o pi') 

C5 0 — C4 1 — C42 — C3 3 
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r~" £. pc P 1 A pi 

Co — C5 — CIO — CI 
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179.69 (14) 


pr A P/11 p /i o POT 
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174.83 (13) 


P / P C P 1 A PA 

Co — C5 — C 1 0 — C9 


-0.9 (2) 


P /I A P /I 1 P C A /"\ O 
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1 A/" AA /1 /"\ 

106.00 (16) 
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1 1 /1\ 

1.3 (2) 


Z" 1 A A p /I 1 PCA PCI 

C40 — C41 — C50 — C51 


TA O mC ( 1 T\ 

-70.86 (17) 


Co — C / — Co — C9 


1 £ /"1\ 

1.6 (2) 


C42 — C41 — C5U — Us 


/r-7 oo / 1 n\ 

—6 /.o2 (19) 


p/^ t~*n po r\A 

C 6 — C 7 — C 8 — 04 


1 TO rc /I c\ 

-178.65 (15) 


f-< A ^1 /"ii i pen pri 

C42 — C41 — C50 — C51 


11c i n /ic\ 

115.32 (15) 


s~\ a p 0 P A P 1 A 

04 — C8 — C9 — C 1 0 


1 T /" AT / 1 O \ 

176.07 (13) 


07 — C43 — C44 — C45 


1CTO/I 

157.34 (14) 


f\A PO PA pi O 

04 — Co — C9 — C 1 8 


£. A A / 1 A\ 

-6.44 (19) 


P/IO A A C AC\ 

07 — C43 — C44 — C49 


1 O O P1\ 

—18.8 (2) 


r- -7 pg pa nn 
C / — C8 — C9 — C 1U 


-4.2 (2) 


pil fAI r~"AA 

C33 — C43 — C44 — C45 


1 O "7A It* n\ 

— lo. /U (19) 


p 1-1 PO PA P1 O 

C7 — C8 — C9 — C 1 8 


1 Tl OA / 1 /I \ 

173.30 (14) 


P O O P /I O P /I /I P A A 

C33 — C43 — C44 — C49 


1/"C 10 /I'OA 

165.13 (12) 


P 1 O PA P 1 A P 1 

C 1 8 — C9 — C 1 0 — C 1 


5.9 (2) 


P A O P /I /I P /I C P /I f~ 

C43 — C44 — C45 — C46 


1T/I OO /10\ 

-174.88 (13) 


p 1 O PA pi A PC 

C 1 8 — C9 — C 1 0 — C5 


-173.52 (13) 


p /l t\ A A A C A £. 

C49 — C44 — C45 — C46 


1 O /1\ 

1.3 (2) 


p 0 pa no p,o 
Co — C9 — C 1 8 — (Jl 


11)3.04 (16) 


C43 — C44 — C49 — C4o 


1 /6.92 (13) 


P O PA P 1 A P 1 

C8 — C9 — CIO — CI 


-176.93 (14) 


P A C P /I /I P A A P /I O 

C45 — C44 — C49 — C48 


0.6 (2) 


p 0 PA pi A PC 

C8 — C9 — C 1 0 — C5 


3.7 (2) 


A A P A C p /I p /I -7 

C44 — C45 — C46 — C47 


-2.0 (2) 


p 1 f\ pa p 1 0 nn 

C 1 0 — C9 — C 1 8 — C 1 9 


1 AT CI /I /T\ 

103.53 (16) 


pic a iz An ni i 

C45 — C46 — C47 — 0 1 1 


1 TA zlO / 1 O \ 

-179.63 (13) 


r^o r^a no nn 
C 0 — C 9 — C 1 0 — C 1 9 


— /3.82 (1 /) 


t~*AZ t~*At~ r*AH P/IO 

C43 — C46 — C4 / — C4o 


a t 

0.7 (2) 


P 1 A P A P 1 O pv^> 

C 1 0 — C9 — C 1 8 — 02 


1 s~ OA / 1 A \ 

-76.80 (19) 


Pi 1 1 P A T P yl O P /I A 

Oil — C47 — C48 — C49 


-178.44 (14) 


p, 1 Pil pil p 1 1 

(Jl — Cll — Clz — CI J 


1 H A £LO f i* A\ 

174.68 (14) 


c • a /_ p /n p j o p /i pv 

C46 — C47 — C48 — C49 


1.2 (2) 


p, 1 pil pn pn 

(J 1 — C 1 1 — C 1 2 — C 1 7 


C C /1\ 

-5.5 (2) 


An P/io p /i a p a a 

C47 — C48 — C49 — C44 


1 A 

-1.9(2) 


p 1 pi 1 pn pi -) 

C 1 — C 1 1 — C 1 2 — C 1 3 


O C A / 1 A\ 

-2.50 (19) 


f~\0 PCA PCI p c O 

08 — C50 — C5 1 — C52 


1 C A 11 / 1 /I \ 

160.32 (14) 


p 1 pil pn pit 

C 1 — C 1 1 — C 1 2 — C 1 7 


1 /n\ 

177.35 (13) 


p, o PCA PCI PCzT 

(Jo — C50 — C5 1 — C56 


OA 'l 

—20.2 (2) 


pn pn pn pi/- 

C13 — Clz — C17 — C16 


0.2 (2) 


p /I 1 PCA PC1 PCO 

C41 — C50 — C51 — C52 


11 O / 1 A\ 

-22.86 (19) 


pi 1 p 1 -> p 1 0 p 1 ^ 
Cll — Clz — C13 — C14 


1 n A AA / 1 /I \ 

179.00 (14) 


P/11 PCA PC1 PC^ 

C41 — C50 — C51 — C56 


156.59 (13) 


pn pn pi i p 1 /i 

C17 — C12 — C13 — C14 


1.2 (2) 


p c A PC1 PCI PCO 

C50 — C5 1 — C52 — C53 


1 TA AO / 1 O \ 

-179.08 (13) 


/^i 1 /^n p 1 "7 p 1 

Cll — C12 — C17 — Clo 


-179.66 (15) 


p C /_ PC1 p C O PCO 

C56 — C5 1 — C52 — C53 


1 C /1\ 

1.5 (2) 


p 1 0 p 1 "> p 1 /I riic 

C12 — C13 — C14 — C15 


-1.1 (2) 


pca pel pcz: pec 

C50 — C5 1 — C56 — C55 


1 TO AA / 1 /I \ 

-178.90 (14) 


p 1 pi /] PIC AC 

C13 — C14 — CI j — U5 


1 TA CO i 1 T\ 

1 /9.68 (1 /) 
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-2.2 (2) 
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1.5 (3) 


C52— C53— C54— 012 


-177.80 (13) 
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0.9 (2) 
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-1.5 (3) 
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179.67 (13) 
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-178.60 (14) 
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1.1 (2) 
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02— CI 8— CI 9— C24 


2.5 (2) 




C54— C55- 


-C56— C51 -1.! 


1(2) 


Hydrogen-bond geometry (A, °) 


D—R-A 




D—R 


R-A 


D-A 


D—R-A 


C4— H4-07' 




0.95 


2.44 


3.3240(19) 


155 


C38— H38-02 u 




0.95 


2.52 


3.3888 (19) 


152 


C62— H62-01 1 " 




1.00 


2.51 


3.238 (2) 


129 



Symmetry codes: (i) -x+ 3/2, >M/2, -zf 1/2; (ii) -x+l/2, y+l/2, -z+1/2; (iii) jc— 1/2, -y+3/2, z-1/2. 
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